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•a^^l^ «S1 ^Efls. «B«i€ ^^2] Sj-^l- i^^r>^ <2fl;^J a^l:^ 

efloiEi ^-g^ 2is-2f ^■^^o_s. afl-a^ -f^v^ cflojEi ^-^ 2|s-<^i <?]7]-^H, 
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^^1, K^] ^^1 ^ "J"'^ {LIQUID CRYSTAL DISPLAY AND 

APPARATUS AND METHOD OF DRIVING LIQUID CRYSTAL DISPLAY} 

S. 1^ ^ ^^I'^l'^l '4€- ^J-^ls:) 7fl^£oli:q-. 

S. 2^ ^ ^"^21 tb ^'«>1<^1*>11 S^l ^^12] tl- ^^^1 tfltV -^7> 

5. 3^ ^ ^^21 «.V ^Alc^loil ofl;^ fiA] ^^]o^ 

£ 4fe ^ ^^3] ^ ^Aloflofl nl-s. <a«-i- i4^.ufl ^^;£oli=f. 

^tn-^o] ofl^j jr^] ^a-^Kiiquid crystal display, LCD)^ ^ ^-i- ^^o] ^ 

-f- ZL ^\o]6\] ^o] oj^^ (dielectric anisotropy)* "^fl^^f^ 

^ JL^tl-cl-. ^Efls. tifl-islol sjji «vn^ B^^l^iBKTFT) ^ i^^l 4i 

^Hl '^^Slol ^ ^j-BflS djolE-l ^<a-^ Ol7> ^-^ ^^1^2^ ^^6\] ^ 

±% O]^^ 71^ ^^7} ^Cf. 
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^^1^1 4711- 2:^i^}c^ -S^^^f^^ ■f-:^^}^ ^32}-^^ ^5:>^ 

7] ^^i-o^ iEH^S cfltl: eilolE^ ^<y.o^ yj.^^] 

<7> -i-^^^Sl ^^KLCD, liquid crystal display)^ ^-f- ^ cH^fl^l ^ 

o] ^M]B]o] crj,^ S.^]^^- ^^2^ «vn]- H^^l>^Bl(TFT, thin film transistor)^]- 

*J=^ol £i£|o^ oij,^ aH^^ ^>^l<Hlfe "sn^jf^ol ^<a£^o] oi^f. ^1^4 ^^ofl 

^^cHl ov^o^ ^^V^ RGB t-ilolE-11- sfl^l*>J7. ^^^> aj- 

-^^ EfolDj ^flT^i^ ^^^y wj-Alo.^ ^^e>o^ '5fl:^j sfl^S] uflolEiA^o.^ t^]o]B\ :$i<y-^ 

D/A ^H^E-I^ 5.1«.sw.El «a^£l^ 7l§ ^<a-(VGMAl, .... VGMAIS)^ 7]^ 

^S. *l-o^ cflojEi sfl^l^«-El <a^£l^ RGB cfl^^lEll- <^}^S.ZL :^^^o^S. 

<9> -f-^^Vo^ ofl^j ^A] :^1-^lo]lA^^, R, G, B Sl-^^ ^7l o] cff. 

oils. l-^^l-Jl, ^7] S-A^o] ^^^1-4^ 7].^ ^l-cfl A>^3:>Jl o;^!:^.. o] 
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e]^ ^jifS o]t}o^ A^^o] o^^^].;^] ^7]^ ^-^^ ^^M] ^S^fe ^5:^14. 

'a-^ ^1^^ ^ 9X^. *>^1^> <5le^t!- "J-^-ar cflolE] ^El-oltj^o^ 7l^:a.cf 367flv+ ^ 

7M'7]7ll Sjo^ dlolE-l ^e^-oltJ^o^ A>o]^7> #7H>^ ^^V, Q, B ^- 

7j.n> ^l^^*>7l 7j-p> 71^ ^^<^1 ^ Ir^-^S ^ 

<11> ofl:;g ^A] ^V^]o^ S.^ ^6\] 01^ AlJ: ;^lo:|-^5!|- t\]o]B\ A}o]9] t^o] 

^^'Jd^ EMI (electro-magnetic interference)s1 ^<ao.^A^ on^ ^a] ^^^3-* 

<i2> i4e-H, ^ ^tgo] ol^jip^]. t}^ 7l^^ S^l ^1-^1 EMI» ^^Al?^ qn;g 

S.^] ^v^jo^ A^-.^ 711^1^1.^ ^V^, til-g-^ #0]^ ^olcf. 

<13> olE^t!: ^^1* ^ ^'^'Hl 4^- SA] ^^1^ TflolH-a^H)- dl^^lB^'^'^l ^l" 

^ ^^^1^ ^BflS afl-i^ 5L^^>^ SAl:^: S^^l. ^7] 2:^ 
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^7] 2^ C^]o]B\ ^-^^ O.^ <a^^ tifl^^ -f-^Vo^ ^V7l dlolE-l ^-^ ^7> 

i^tlrcl-. ^71 ^5^^-?-^ ^7] ai:^ ^ioi«^«e^o:1 c1;=;i^ ^d> ^ 

■y-^ <^>^S.ZI ^:&*>^ D/A ^^711- i^tl-cf. 
<14> ^o]B\ ^7] D/A '€€:7lS^Ei^ ^^€/ 

<i5> iE-g^ ^jLS. *H ^ tfl^H ^ ^^^-^j ^*>^ 71^ ^<^Hl^i 

<16> S. ^ ^^$] ^ ^Alo^joll rc^.^ ^^lo^ 7ll'^£olJi, £ 2fe ^ ^ 

^Alc^lo)] 14^ ofl^ ^A] ;3-^lo^ ^ ^^6\] tflt!: -1-71- £ 3^ ^ "^^^ ^a] 

<^lo11 a)-^ «3fl;=g SA] ^J-^]o^ ^s.;£olD^, :£ 4^ ^ ^ ^^]<^M "2^^ S.^] 

<17> £ 1 ^ H 3<H1 a].^ :y-ol, ^ ^^o] ^ ^Alo^loil 14^ cH^y ^A] a. ^ 

1^0^ ^^l^ll^l "2^^ op^ SA]:^ 2:^^l(liquid crystal panel 

assembly) (300) ^ ol<^l y]]<=>]B ^-§--^(400), dl^^jE^ ^-g-^(500), tljolEi ^:§-«.(500) 

oil o^;i^ tq;^l^ :5i<y- ^^^^^.(SOO), HB^Jl ^^11-^ ^1<H*]-^ ^SL ^l^-¥-(600)l- 

<18> ofl;^^ ^1(300)^ £ 20]] ti>5q- ^^o] ^2:^ o.^ ^ nfl 3:>^ SA]:^ 

(100) ^ SAl^(200):4 ZL ^}o]6\] ^c] 01^ o^^^^-i: S.^t}i^ , £ lofl £A]t}- :5J^^^ 
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^7} S\S.S. ^ n SA] ^^^(Gi-Gn, Di-D o]6\] <^:gS]o] ol o.d^ cfle^ ^^o^ 

^Efls. Hfl1€ Sl-^(pixel)» S^tVcf. 

<19> ^^o^ ^A] ^s>{d(Gi-Gn. Di-dJ^ o]6\] c^^s\o] OjO.D^ cfl^ ^EflS. wfl^^ 

Sj-dt:(pixel)» 5.^3^. 5.^1 -tlJl-JdCGi-Gn, Di-D '^^^ TljolH ^-§--^(400)3}- 

djolE^ ^-^-^(500) ^ o]-t^ ;^lo1^m ^1^^(600)1- i^tb^f. 

<20> a]:5:a1(Gi-g„. Di-D„)^ TljolH ^^"^JiS. ^)» ^^^rf^ 44^0^ tI] 

^lH'a(Gi-Gn)^ Ol^^lEi ^S* ^^*>fe tHl«^lel^(Di-D S^^Vc]-. 7llolH^(Gi-Gn) ^ 

<2i> 2^- ^-t^ X^l ^J^-iKGi-Gn. Di-D2i)<^l ^^^XQ)^!- ^1 "^fl:^^ ^ 

^7] (liquid crystal capacitor)(Cic) ^ ^^7] (storage capacitorXCgt)* 

<22> ^^^1 :5^^}(Q)^ ^1-^ SAl^(100)ofl ^ajslo^ 9X^^, ^^^> ^;^>S^i n ^1^ 

^ ^:^>fe ^z^- 7llolH>Jd(Gi-Gn) ^ t-11olB^>Jd(Di-D 2i)<=>11 'S^sl^ ^^<^ , ^^ ^^}^ 

on>g ^^7l(C,c) ^ ^^7l(Cst)<^l <?^^Slc>1 ojcf 

<23> ojj^ ^^7l(Cic)fe S^l^(lOO)^ ^^(190)31- ^1--^ SAm(200)2] 

(270)* *H ^ ^^(190. 270) A>olo^ on ^(3)0. -o^j^l^^-^ 7]^^€^. 

^^(190)^ ±.;^>(Q)<H1 <^^S\^ ^^(270)^ AJ-^ ^^1^(200)^ ^^oil ^^^S] 

^-f- ^*a-(Vcom)* "?l7>H>feCf. £ 2oflAiSq-^ ^el ^^(270)0] SA]:^ 
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(100)0)1 o^o.D^ oluijoil^ ^ ^^(190, 270)0] S.^ eVcfl^ o.^ n> 

<24> J^^] ^^7l(Cst)^ SAl:^(100)<^l ^7fl^ >0:£A1(:£A1*>^] ^^)5ll- sj-^ ^ 

^(190)0] W^d^o] <=>]^o]^]^ o] ^7ll^ ^^a-CVcom) ^«fl^ 

ol7>^4. ^^1 ^^7l(Cst)^ 2?-^ ^^(190)^1 ^^^fl* nll7fl^ W>S ^2] Tfl 

<^lH>a5i)- ^^sH ^ 9X^. 

<25> ^V^, ^ S.^]^ ^^^1-71 ^Se^l^ Z^- Sl-4i7> ^^-^ a^lt- ^ *Ho> ^}^^, 

o]^ S]-^ ^^(190)011 cH^^>^ cg^ofl a^^Jj, i-A^, ^Aj}o:| ^El(230)» ^wl^^S- 

^ 7l-^*>c}. s. 2011^1 ^Ji ^E-i(230)^ ^J-^ S^l^(200)£^ <^^o\] ^^^^o] oi;^]^]- o] 

^^1^(100)21 ^^(190) ^ S.^ o>ei|ofl ^A^^ ojrf. 

<26> ofl;^ ^^>#^ ^± ^^(190)34 ^f- ^^(270)^1 ^S^^^m ^71^2] ^^oil icj-el- ZL 

wfll^ '^I'^ll 142} "^^^^^(3)^ -i-4^>^ ^^^1 ^Sj-tbc]-. oje^t!- 

S^l^dOO, 200)0)1 -^3}-^ ^^^VCSAj^l-^l ^^)o\] o]^].c^ ^o] ^ns. i4El-\fcl-. 

<27> £ 3 ^ £ 4ofl £Al^ Wl-S]. cl;^!^ ^oj- ^^^^^.(SOO)^ S^l ^^1^] ^ 

s-fii- ^^^^(+). -^^^j(-)5] Tils ^<y-(v+, v-)^ ^is 

-^(800)^ 10 711^ ^^S. o^^^ t!: ^i^> efl^l^Ei(810, 820)5^1- sfl^l 

^£■1(820)0)1 10 «lm2] <^:^^ 10 D/A ^^71(830)1- i^^^t^-. £ 3<^] 

^^], Bfl^l^El(810, 820)^ ^SL ^H-¥-(600)5q- 2 7fl2l al^is <?!^sl^ R. G, B'i 

^7)15. t^^l^ cflolE-ll- ^ ^-l^s^H, D/A ^^71(830)^ ^a-n]- 5)l;^l>iE-l(810, 

829)«^1 ^i^J-^ i=-1^1^5i:-ar RGB ^-^^i-^ ^ ^-^^'i^ o>^SZi i^^sr^ 2 7l]2l w^^i wflA|^ jg. 
«><^ cflolE-l ^^-^(500)3. clnfl ;^lol«.(600)^ c^l» -l-^ 256 TflSfil ^-f 
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16 711^ cl;^!^ y^vy ^o^o] 7;\^^o] oj:^ 10 ajEo^ Bfl^l>iE^(610)* i^^M ;=^-1^^ cl^l 
€ ^J-°> ^'a-^ ^Hl-eK620)* -i-^H ^IS ^J^^^(800)«:S1 ^^€4. -^1^ 
* -f-^H RGB ^-^ ^€-<H^ ^ 514. 

<28> 7)lo]B ^-§^^(400)^ a^l^ ^^^1(300)^ 7flc.lB^(Gi-Gn)*>fl 9^^^^ ^-^S.^ 

H^(Gi-Gn)<^l 9l7}^^. £ 3011 H^lt!- 711 olH ^-^-^(400)^ S.^]^ 

2:^^1(300) ^ sF-f 'a=^«^l ^^^^ 7\]o]^ 41-^(401)5. q-¥l<H 9X^^, ^s. ^1<^ 

-^(600)S^Eio^ ^oj.^ gfl^ Al^E^(610)» -^3:1-0^ Z^Z^- ^^^V^Cf. 
<29> cflolE^ :^.^a.(500)^ ofl^J S.^]^ S^^fl(300) ^ofl ^J-A^i|o:| ^^oj^ ^o]B^ 

IC(501~508)« 5L^*>D^, K^]^ S^^USOO)^ cflolE^AlCDi-DJoil 9^^^'=>] 7^1s ^'y- 

^5^^-¥-(800)S-¥-El^ ^la^ i^-ll«^lEi cfl'^lEl'y(Di-D„)<^l -elJl-^Vcf. 

<30> 2^ IC(501-508)^ 7^1^ ^<a- '^5^^-?- (800)^ D/A ^^^7] (830)^1- ^^Sl<>| 9X~^^ 

a»l Tils ^<y- ^5^^-^(800)ollAi M-^ 2 7fl^ tH:±i^ :^s\7^ z]- IC(501-508)^ 
<31> 2^ IC(501-508)^ SE^l- ^S. /Hi ^-¥-(600)^1- <^^Slo:| dlolE^ ^ dIIoIe^ ;^1c>| 

^^^^cf.' cll<^lEl ;^lo:| olll- l-ig 2 HlH^ -t^ ^^^M , >HH^ 

(600)oll^i i-f^ tH^7> :y:el-^ zj- c^lolEi ^-^ IC(5- 1-508)^ 
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^^^1^ ^Sl- 7]-^cf. <^^l- c-flolEl^ 2^ cijolEi ^-^ 10(5-1-508)^4 ^lcH^(600)^ 
^>^1<H1 o.^ ^aj^l^H 2 al]^-i: -f-^j-c:^ ^Sl ^lc>1^(600)oll 7]]o]^ 

10(501-508)5. ^]^]^ ^ 7l^ofl tfl«flAi^ SID 01 DIGEST pp. 106-109 

("An Advanced Interconnect Link For TFT Column Driver Data)<^l -^^-fls:!-?]! 7l;il]£]cH 9X^^ 
^7] oil ol-g-^o.^>i^ ^ ^M]^]^ o]^]^ ^^1-,^ EMI71- ffl 

<32> DllolE^ ^e1-<5la1(10)fe ^1^3 Efl;^l>iE-l(£Al€rl-^l ^^), C^lolEi 511^1 :iEKHAl§>^] ^ 

^}^] ^-i-)* 5Lf-tl:C}. 5]l;^l>.Ei^ AlJ: ;^io:ia.(600)^--^Bl ^=^5]^ R.G.B cl)olE^^ 

c-HojEi gfl^li- T^^A-i ^>a*1-i, <i>^SZL ^o.^ ^^t!:^-. %■^ tH 

<33> i 4011 ^X\^ i3><2|- ^o] c^lolE] IC(501-508)S1 i:1;^l^-ol.^SZL ^^^^ ^SS/l- 

<34> ^,§#/^-^^^ ^5^^^(800)^ D/A ^^7l(830)S-^Ei^ c11o]E-ll- z^-z)- aWS.^ 

167fl(:^^A^-g- 87fl. -f-^A^-g- 87fl)fi1 ^m/^^ 5L^t!:^+. z| 'Sl-/*^ sjSfe 

^^^l(SW), -7fl3llAlEKCl) ^ tH5J)(i-i6)S. o]^o:|^cf. Afl^ AlJioi] rcl-e)- ifi^^l(SW)7> 
^^1^. DAC^^E-I <?^^sl^ 7l§ 
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<35> oie^tb -sfl^^ lE^l :g-^lsl s.^] ^z^6\] cfl^H ^Ml*>7fl ^^t!-i=f. 

<36> A]^ ;^lol«.(600)^ ^1^^ ZlEfl^ P^lcH7l(£A]^>^l ^^)^^E^ RGB ^JKR. G. 

B) ^ :^]0]^}^ ^]0] A]:^, ^Ig ^^1 ^7] AlJ:(Vgy„^)5!f 

^SKHsync), ^l-y #^(MCLK). c-ijolEi '?l<Hlol^ ^:£(DE) ^^R^^^t^-. aIs ^]o]^ 

(600)^ SJ^ ^1^ 7]^^ TllolH ^:£(C0NT1), cflolE-l ^]o] ai^(C0NT2) -f-^- >S 

^^*>:n. <'i^ ^^(R, G. B)l- '2^1^^ S.^]^ 2:^^fl(300)^ ^Ml ^^-^l ^^5ltb ^. 

7llo]B ^SCCONTDl- 7llolB ^^^(400)5. vfli^flZL c^lojE-l ^s.(C(m2)^ 

^:&(R', G', B')^ cflolE-l ^-^-^(500)^ vflii'^t:!-. 
<37> A]o]^ 7]]o] Al^(CONTl)^ 7)]olH ^ ^^(TllolH t}o] ^zt)^ %^ ^]^^ ^1 

^1*1-^ ^7] A]^ ^^(Sm. 711 ojB ^ #^ ^1711- ^l^Hsrl-^ 711 olH 

(CPV) ^ TllolE ^ ^^o^ s.^ ^^^>^ '?l<^loll- ^JiCOE) 
<38> c-llolE-l y^]o] Al:£(C0NT2)^ cllolE-l(R', G', B')2l ^^^^ ^lAla:>^ :^7l 

^:£(STH)S1- cll<^lEl^(Di-D2i)<Hl cflolE^ ^<y-^ oi7y^].e:^- ai^(loaD), 

^*3-(Vcom)'^l 'fltl: cllolEl ^«a-ol -^-A^Col^l- ^oj-cfl tflt!: c-flolE^ ^<y-o^ ^^^"^ " 

c^l-^lE^ ^'a-^ ^-^^"<^1B1- ^^^l^lfe ^S(RVS) ^ cflolE^ ^s. Ai^(HCLK) 
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<39> ^ wvi^o^ ^Alc^]oflA^ o]^]^ ^]o] Alj^s-o. cg^v c-flolE^sq. ^o^^ ^^m. ^t\o^ 



<40> ^^-^(500)^ ^S. :^]<^^(600)S.^^]^ c^]o]b] :^]o] ai^(C0NT2)o11 rcj-s)- t!: 

H ^"y-(Von)* ^l^lH-^dCGi-Gn) '^l 9l7}^<=^ ^1 7flolB'a(Gi-Gn)<^l ^^^1 ^^^KQ) 

^^>(Q)7> € ^s|oi ■^«?l:[ol 7l^# "IH" "1 ^7] (horizontal period)"«^le|-Ji 
-§-7] <y:^(Hsync), ^<=>]^^ ^^^I'^ll- ^X(DE), Tfloje S-s.(cpv)^ ^ ^7]^ 
^-^^(400)^ 4 c-flolE-l xi<y-o. c-flolEi^CDi-Djoll ^^«l-t:V. 

til<^lEi^(Di-D„)oll cll<^lEi ^-a-^ i^>(Q)» -i-^ tfl^ S|-:dl<Hl 

<43> o]^]^ ^> ^efl'a(frame) ^<?]: S.€- 7llolH^(Gi-Gn)<Hl v^^}<^ ^HlS TljolH 

^ <a*a-(Von)^ ^7]-^>o^ 2.=- C^lolE^ ^oj.^ '?l7]-t!-i=f. ^efl'^'^l S 

Sfl^Jo] Al>q-£1J7 4 Sl-dtiofl <a7>5lfe cflojEl ^^^o] o]^ ^&ll<aoflA-lo^ ^A^ull- tiVtfl7> 

^ Sefl^a ^fl<Hl'H-£ ^S(RVS)fil 142^- cfloiEi^-ir -^^>o^ c-HoIe] 
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<44> ^Alc^loflA-] ^^V*^ 256 7flS<?I ^^1- ^^^^ ^^S^i 7^12:^ ^<^1 ^^V^ 

<47> oi<4 ^o], Aij: ^Hl^H^sf 2^- dlojE^ IC* ^711^ Hi]>5d^ -i-^H EMI 
■i-o^^- cflolE-1 ^-^-^S- R, G, B ^^q-o^ ^1^1- 1=1^1^ ^^S. ^<^1 ti>^3i*> 
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[^^^IJ- 11 

TllolB'Jd^ Cl]olElAi<Hl 9X^ ^EflS Mfl^^ Sl-dt:!- 5£^*1-^ 

^7] tllolE-11- ^V7l 2^ ^o]B] Sl^Sl- O.^ <^^^ aflA]o. :g.^|.o^ 

^7] Tils ^5^^-^^ >^c}-7] ^H-^S^E^o^ C^;^!^ ^n> ^oj-^ o>i^S.Zl 

D/A ^^71* i^*>fe 

[^^^^J- 2) 

>lll^<^l'«'i , 

19-15 



1020U30007521 



■^ ^4^}: 2004/1/17 



1- SL^t}^ 



on 



19-16 



1020030007521 



n 2004/1/17 




19-17 



1020030007521 %■^ <a^l-: 2004/1/17 



IS. 3] 




19-18 



1020030007521 



^ <^^>: 2004/1/17 



IS. 4], 



4 

1 


I , °\ 11 


^^^^ 






i 


\ 


• ^ 

J L 


\ 

•o 

« 








C 

r 





19-19 



